The rhizosphere region of eight different paddy field areas of Theni district was studied for their physico-chemical analysis of soil and the population density of Azospirillum sp. The study results showed range of values of pH (7.4-7.9), bulk density (1.13g/cm3 -1.60g/ cm3), water holding capacity (34.31% -18.25%), electrical conductivity (1.31 -1.11), organic carbon (0.93% -0.71%) . The macronutrient values namely total nitrogen (1.72% -0.78%), phosphorus content (0.177% -0.122%) and potassium (1.364% -1.273%) were observed. Also micronutrients of various paddy fields like Zn (0.9% -0.5%), Cu (2.3% -1.7%), Fe (10.9% -8.2%), Mn (6.7% -5.2%) were recorded, whereas the values of available macronutrients namely nitrogen (295kg/ha -223kg/ha), phosphorous (89Kg/acre49kg/acre), potassium (790kg/acre -490kg/acre) were noted. The Azospirillum population density was highest in Chinnamanur (192 x10 5 CFU/g) and lowest in Royyanpatti (91 x10 5 CFU/g). Thus through this work we were able to isolate and identify novel high yielding Azosprillium sp from paddy fields of Theni district.
INTRODUCTION
The microbial load in any soil depends mainly on the soil physical and chemical parameters, which in turn bring out the structural stability and fertility (Ketterings et al., 1997) . Any agro ecosystems are influenced by the intensity and distribution of various living organisms (Paoletti, 1999; Narayan and Gupta, 2018) . Each parameters of soil has direct influence on the microbial community thereby bringing about sustainability in agriculture (Ivask et al., 2008) . The PGPR strains namely Azospirillum., Azotobacter and Enterobacter promote the plant growth by colonizing the rhizosphere region of soil (Haiyambo and Chimwamurombe, 2018) . Azospirillum, a versatile organism mostly associated with roots of cereals and grasses and especially rice, maize, wheat and vegetables. The interaction of plant-bacteria depends on various environmental factors and also chemotactic factors at the rhizosphere region of soil (Lopez-de-victoria, 1989 ). They promote plant growth by fixing nitrogen in available form to plants and also inducing resistance towards pathogens (Mohamed et al., 2018) . Thus, it is important to isolate and identify the Azospirillum from crops. The present study focusses on the various physico-chemical parameters of soil of eight sampling areas in Theni district namely Erasanackainur, Chinnamanur, Uthamapalayam, Kuchanoor, Royappanpatti, Veerapandi, Kottur and Upparpatti and on isolation of Azospirillumsp from these paddy fields at Theni district, Tamilnadu. Also the population density of Azospirillum sp at different paddy fields will be enumerated. In terms of agricultural development, Theni district ranks 29 among all districts of Tamilnadu. Among the total cropped areas in Theni district, paddy and sugarcane occupies 13 %. Theni, Uthamapalayam, Cumbum, Chinnamanur blocks are toppers in paddy cultivation. The irrigated cropped area is largely used for paddy cultivation (95 %) in almost all blocks of Theni district. Collection of samples: The selection of paddy fields of the district Theni was done based upon the physiological appearance of the paddy grown in the field. The soil samples were collected along with the live plant roots (Table 1) . Rhizosphere paddy soils were collected from the rhizosphere regions of the plant at the depth of 2-3 cm and non rhizosphere paddy soil sample was collected from 6 feet away from each plant. The plants were uprooted for root sample and the paddy soils attached to the roots were removed. All samples were taken in different polythene bags and brought to the laboratory. Samples from particular site were bundled together and considered as single sample. From this sample, soil was collected from the rhizosphere region at 4-5cm depth, beneath the soil. Analysis of physico -chemical parameters of the soil: The soil samples were suspended in distilled water (1:2 w/v) and allowed to settle down. After which pH, electrical conductivity (µS) and cation exchange capacity (CEC) (dsm -1 )of the soil was determined using pH meter (Systronics, India) and procedure of Jackson (1973) . Nutrient analysis: The following standard procedures were used for determination of organic carbon (OC) (%) content Walkley and Black (1934) , available nitrogen (Subbiah and Asija, 1956 ) and available Phosphorus, potassium (Kg/ha) content using flame photometer (Stanford and English, 1949) , calcium (Jackson, 1973) , magnesium, sodium and available iron (mg/kg) (Muthuvel and Udayasoorian, 1999) . Atomic Absorption Spectrophotometer (Perkin-Elmer Model 2280) was used for analysis of available micronutrients such as Zn, Cu, Mn (mg/kg) (Lindsay and Norvell, 1978) . Isolation of Azospirillum: The collected soil samples of weight 1 gram was taken and serially diluted using sterile distilled water up to 10 8 dilutions and one ml of diluted sample from 10 -6 to 10 
MATERIALS AND METHODS

Location of Theni district:
RESULTS AND DISCUSSION
Rhizosphere, play crucial role in development and growth of plant, as a lot of nutrients are excreted from root hairs, this attracts wide array of organisms. The texture of soil is influenced by water availability and the soil type water holding ability Table 2 . The pH range was 7.4-7.9 in the study areas of paddy fields ( Table 2 ). The bulk density of the paddy field soil samples was minimum of 1.130 g cm3 and maximum of 1.610 g cm3 recorded at Royappanpatti and Kottur respectively ( Table 2 ). The water holding capacity (WHC) of the paddy field soil samples recorded maximum (34.31%) at Kuchanoor and minimum of 18.25% at Royappanpatti ( Table 2 ). The maximum (1.31) and minimum (1.11) electrical conductivity of paddy field soil samples was found in Uthamapalayam and Royappanpatti ( Table 2 ). The organic carbon content of paddy soil samples had maximum value of 0.93% at Chinnamanur and minimum of 0.71% at Upparpatti ( (Chahal et al., 2014) . Nutrients: The paddy field soil samples had total nitrogen content maximum and minimum of 1.72% and 0.78 % observed at Chinnamanur and Royappanpatti (Table 3 ). The total nitrogen analyzed by Rashidi and Seilsepour, (2009) showed maximum and minimum content of 0.13 % and 0.04% which was very low when compared to our study reports. An analysis of potato, carrots and corn cultivated soils showed values in the range of 0.39 to 0.75 % (Calalang et al., 2014) which was similar to our results and the saline soils amended with farm manure showed value of 0.7 to 0.25 %, (Bharadwaj et al., 2011) which was quite low in to our study . The paddy field soil samples possessed total phosphorus content to maximum (0.177%) at Chinnamanur and minimum (0.122%) at Upparpatti (Table 3 ). The paddy field soil samples had total potassium content maximum (1.364%) at Kottur and minimum 1.273% at Erasakkanaickanur (Table 3) . Micronutrients: Plant micronutrients are required is very less, but their action depends on the mineral or organic complex which can be taken up by plant roots, soil pH, redox potential and organic matter. The available micronutrients like Zinc of the paddy field soil samples had highest and lowest values of 0.9 and 0.5 % at Kuchanoor and Veerapandi respectively ( Table 3 ). The Copper content of paddy field soil samples was found highest and lowest values of 2.3 and 1.7 % at Kottur and Erasakkanaickanur respectively ( Table 3 ). The iron content of the paddy field soil samples had highest and lowest values 10.9 and 8.2 % respectively at Chinnamanur and Erasakkanaickanur (Table 3 ). The Manganese content of the paddy field soil samples possessed maximum and minimum values of 6.7 and 5.2 % at paddy field soil samples Veerapandi and Kuchanur respectively (Table 3) . Available macronutrients: The available macronutrients as nitrogen for paddy field soil samples had highest and lowest values of 295 and 223 kg/ ha at Chinnamanur and Erasakkanaickanur respectively (Table 3) . Kuchanoor (Table 3) . Also for the available potassium in various paddy field soil samples had highest (790) and lowest (490) values at Chinnamanur and Upparpatti respectively (Table 3) /g of rhizosphere soil of plants. They are diazotrophs for their ability to convert atmospheric nitrogen to ammonia available easily to plants under micro aerophilic conditions. They are known for their ability to plant growth promoting substances and increased water uptake for plants through root hair differentiation in plants.
Colony morphology:
The Azospirillum sp form typical small white dense colonies on NFB malate agar when incubated for 7 days. Similarly, the isolates were also streaked on the plates containing RC (Roderquez Caceras) medium (figure 2), after incubation for seven days typical pink coloured scarlet colonies were formed.
Differentiation of Azospirillum from other root colonies:
Among various paddy field soil samples, a total of eight isolates were selected and identified based on their colony formation in BMS medium (Table 4) 5 CFU/g of soil has been obtained (Table  4) . Similar study results were reported by various researchers from various countries using rhizosphere region of soil in different crops. A total of 30 Azospirillum isolates were screened from 30 different paddy field soil samples collected from in and around Thanjavur district (Kanimozhi and Paneerselvam, 2011) . The rhizospheres of vascular plants are always colonized with Azospirillumsp in a study by Cristyakova and Kalininskaya (1984) . The reports show that the population density of Azospirillumsp in the paddy field rhizosphere soil was 2x10 5 cells/g of soil, which was very low when compared to our study. In eastern part of Libya, different strains of Azospirillum has been isolated from rhizospheric soils of 23 leguminous and non-leguminous plants. The results showed that highest density of Azospirillumsp are found in the rhizosphere of legumes (1.1 to 130.2 x 10 3 CFU/g soils), results similar to our Veerapandi study area (Attitallaet al., 2010) . A total of 13 isolates of genus Azospirillumsp were isolated from rhizosphere of plants (Ki-Yoon et al., 2010).
Conclusion
The study brings about the physio-chemical parameters of eight paddy soil samples of Theni district. Of which, 3 paddy field soil samples were sandy clay loamy soil, the other 3 samples were loamy soils and 2 samples were sandy loam. It also revealed that the soil at Chinnamanur was found to be more of Azospirillum population due to high water holding capacity, pH, organic carbon and other macro and micronutrients essential for supporting flora on soil. Thus, understanding the importance of soil fertility through biological process and bacterial population will improve the agricultural crop production and bring about sustainability.
